INTRODUCTION
============

The axillary artery is a continuation of the subclavian artery and begins at the outer border of the first rib. The axillary artery is anatomically divided into three parts with relation to the pectoralis minor muscle. The first part lies proximal, the second part deep, and the third part distal to the pectoralis minor muscle.[@B001] The first part of the artery gives rise to the superior thoracic artery. The second part of the axillary artery gives off the lateral thoracic and thoracoacromial arteries. The subscapular, anterior, and posterior circumflex humeral arteries originate from the third part of axillary artery.[@B002] Although variations in the branching pattern of the axillary artery are common, a rare anatomical variation of the origin of the subscapular and posterior circumflex humeral arteries from the axillary artery combined with an anomalous relationship between the radial nerve and the common trunk and a variant formation and course of the median nerve all detected simultaneously nevertheless merit reporting. Besides its importance as an anatomical curiosity, knowledge of these variations relating to variant configurations of the axillary, subscapular, and posterior circumflex humeral arteries and the radial and median nerves is clinically important for orthopedic and vascular surgeons to avoid complications during various surgical procedures in the axilla. Additionally the neural variations may be useful when conducting regional neurosurgery and for successful repair of peripheral nerves. Hence the case is reported here.

CASE REPORT
===========

During dissection of the right upper limb of the cadaver of a 70-year-old male fixed in 10% formaline, conducted at the department of anatomy, AIIMS Rishikesh, Uttrakhand, India, multiple variations were observed in the axilla. The third part of the axillary artery gave off an anomalous common trunk, which, after traveling 0.5 cm, bifurcated into subscapular and posterior circumflex femoral arteries ([Figure 1](#gf01){ref-type="fig"}). The common trunk was crossed anteriorly by the radial nerve. The lateral root from the lateral cord crossed the axillary artery and fused with the medial root of the medial cord, forming the median nerve, lying medial to the axillary artery. This remained medial to the brachial artery throughout the arm and cubital fossa. There was no abnormality in the left upper limb.

![(a) showing a common trunk from the third part of the axillary artery and abnormal positions of the radial nerve and median nerve; (b) enlarged view; (c) schematic diagram showing variations of the third part of the axillary artery and abnormal disposition of the radial nerve. AA: axillary artery; BA: brachial artery; CT: common trunk; LR: lateral root; MN: median nerve; MR: medial root; PCHA: posterior circumflex humeral artery; RN: radial nerve; Sub: subscapular artery; TDA: thoracodorsal artery; UN: ulnar nerve.](jvb-16-03-248-g01){#gf01}

DISCUSSION
==========

As described in standard anatomy text books, the anterior circumflex, posterior circumflex humeral arteries, and, subsequently, the subscapular artery normally emanate from the third part of the axillary artery ([Figure 2](#gf02){ref-type="fig"}). A common trunk arising from the third part of the axillary artery and bifurcating into posterior circumflex humeral and subscapular arteries has been reported by Gaur et al.,[@B003] similar to the present study, but our case is different from that described by Gaur et al. as regards the anomalous configuration of the radial nerve with respect to the common trunk. Normally, the radial nerve lies deep to the 3rd part of the axillary artery and branches. In the present case, it crossed the common trunk anteriorly, from medial to lateral. The radial nerve may compress the common trunk, causing ischemic changes in the area supplied by the posterior circumflex humeral and subscapular arteries. Moreover, the median nerve, which usually remains lateral to the axillary artery, is located medial to it. The median nerve continued anomalously, medial to the brachial artery up to the cubital fossa. This is the first time that formation of a common trunk and its bifurcation into posterior circumflex and subscapular arteries in combination with abnormal disposition of the radial nerve has been detected and similar variant configurations of the median nerve have rarely been described in the literature.

![Showing the branches of the axillary artery as described in standard anatomy text books. I, II and III represent the three parts of the axillary artery. ACHA: anterior circumflex humeral artery; PCHA: posterior circumflex humeral artery; PMi: pectoralis minor; Sub: subscapular artery.](jvb-16-03-248-g02){#gf02}

Bergman et al.[@B004] reported emergence of anterior circumflex humeral, posterior circumflex humeral, subscapular, and profunda brachii arteries from a common trunk arising from the third part of the axillary artery. Saeed et al.[@B005] reported the origin of a common subscapular-circumflex humeral trunk from the third part of axillary artery, trifurcating into subscapular, anterior circumflex humeral, and posterior circumflex humeral arteries in 3.8% of cases. Ramesh et al.[@B006] described the emergence of a common trunk from the third part of the left axillary artery. This common trunk divided into subscapular, anterior circumflex humeral, posterior circumflex humeral, profunda brachii, and ulnar collateral arteries. Vijaya et al.[@B007] reported a common trunk that emerged from the third part of the axillary artery and then divided into anterior circumflex humeral, posterior circumflex humeral, subscapular, radial collateral, middle collateral, and superior ulnar collateral arteries. Here, the profunda brachii artery was absent. Astik and Dave[@B008] found a common trunk from the third part of the axillary artery in 25% of a sample of 40 limbs. Of these, in 10% the common trunk gave origin to anterior circumflex humeral, posterior circumflex humeral, subscapular, and profunda brachii arteries, whereas in 15% of these cases anterior circumflex humeral, posterior circumflex humeral, and profunda brachii arteries originated from the common trunk.

Embryological background
------------------------

The arteries of the limbs arise as a number of vessels contributing to a primitive capillary plexus, but eventually only one trunk persists -- the subclavian artery -- with the positions and relations of the seventh intersegmental artery, probably representing its lateral branch. The main trunk to the upper limb, the axillary, forms later. The anomalous blood vessels observed in the present case could be due to[@B009] (i) choice of unusual paths in the primitive vascular plexuses, (ii) persistence of vessels normally obliterated, (iii) disappearance of vessels normally retained, (iv) incomplete development, and (v) fusions or absorption of parts that are usually distinct.

Awareness of variations in the branching pattern of the axillary artery is essential when performing bypasses between the axillary and subclavian arteries in surgical treatment of subclavian artery occlusions.[@B010] Aneurysms and axillary artery traumas may require reconstructive interventions. The variations highlighted in the present case may present difficulties in this type of procedure. Aneurysms of the axillary artery and its branches are often observed in baseball pitchers.[@B011] Repetitive positional compression of the axillary artery in athletes can cause focal intimal hyperplasia, aneurysm formation, segmental dissection, and branch vessel aneurysms. These conditions favor thrombosis and distal embolism and may need positional arteriography for diagnosis.[@B012] Variant configuration of branches of the axillary artery similar to the present case may increase positional compression of the common trunk, due to its variant relation to the radial nerve, and so increase propensity to the aforementioned pathologies. The axillary arteries are used as cannulation sites in cardiopulmonary bypass and thoracic and aortic procedures, and for insertion of intra-aortic balloon pumps. They are also under consideration for use as inflow vessels in coronary artery surgery.[@B013] Variant common trunks from the axillary artery, as observed in the current study, can be considered for cannulation. Radiological studies can thus be performed before proceeding to the aforementioned procedures. It has been shown that injection of oily suspension into deltoid muscle can cause ischemic changes in the scapular and pectoral region. It was presumed that these changes were caused by action of medication on nerves or entrance of substance into blood vessels causing embolism.[@B014] In the present case, the radial nerve crossed the common trunk, which may compress the common trunk emanating from the axillary artery and cause ischemia of structures supplied by branches of the common trunk. If one is unaware of this variation, the radial nerve could be injured during surgical procedures in the axilla.

Awareness of the variations observed in the present case may therefore be essential for vascular surgeons during surgical procedures in the axilla and for radiologists, to prevent misinterpretation of angiographs, and of interest to anatomists studying rare variations.
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